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1.1	Introduction
Plastics	 have	 a	 variety	 of	 use	 and	 applications	 in	 commercial	 and	 consumer	 goods.	 The	 use	 of	 plastic	materials	 has	 been	 increasing	 dramatically	 during	 the	 last	 six	 decades.	 The	 global	 plastic	 production	 in	 1950	was
1.7 million tons	(Plastics	Europe,	2015).	In	2013,	it	was	estimated	to	be	299 million tons	(Van	Wezel	et	al.,	2016).	Most	of	plastic	materials	will	enter	the	environment	at	the	end	of	their	life	cycle.	It	has	been	estimated	that	between	4.8
and	12.7 million tons	of	mismanaged	plastic	waste	entered	the	ocean	directly	and	indirectly	via	freshwater	ways	in	2010	(Jambeck	et	al.,	2015).	In	the	US,	approximately,	29.9 million tons	of	plastic	waste	were	generated	in	2013	(US













































































were	counted	and	recorded	daily.	An	 individual	was	considered	dead	 if	 it	was	 immobilized,	and	 if	no	organ	movements	were	observed	after	examination	with	a	6X×	Bausch	and	Lomb	magnifier.	After	counting,	 the	neonates	were
removed	from	the	test	chambers.
























The	 present	 study	 showed	 that	 D.	magna	 ingested	microplastics	 during	 the	 5-d	 and	 21-d	 exposure	 experiments	 (Fig.	 1).	 In	 general,	 the	 number	 of	 ingested	microplastic	 particles	 increased	with	 increasing	microplastic



































the	particle	size	(10‐–106 μm)	and	exposure	concentration	 (10‐–5000 mg/L)	used	by	Frydkjær	et	 al.	 (2017)	might	explain	 the	difference	 in	 ingestion.	The	number	of	 ingested	plastic	microbeads	by	D.	magna	 in	 the	 present	 study	was
approximately	105-	and	107-fold	lower	than	the	number	of	ingested	plastic	nanobeads	founded	by	Rist	et	al.	(2017)	for	2 μm		and		100 nm	particles,	respectively	(1.24x × 105	and	5.29x × 107	particles/organism).	This	could	be	due	to	the



































In	 the	natural	environment,	hydrophobic	organic	contaminants	adhere	 to	 the	surface	of	microplastics	and	would	be	 transferred	 into	organisms	 in	 the	same	manner	as	algae	on	microplastics	are	when	consumed.	This	can
increase	 chemical	 exposure	 and	 hazard	 potential	 to	 the	 organisms	 (Teuten	 et	 al.,	 2007;	Engler,	 2012;	Chua	 et	 al.,	 2014;	Eerkes-Medrano	 et	 al.,	 2015;	Koelmans	 et	 al.,	 2016;	Ziccardi	 et	 al.,	 2016).	 	Another	 recent	 research	 showed	 that
microplastic	fibers	adsorbed	phenanthrene	and	inhibited	mobility	of	D.	magna	(Frydkjær	et	al.,	2017).
5.5	Conclusions	and	suggestions













































































































Both	 the	 lowercase	 Latin	 letter	 “l”	 and	 the	 uppercase	 Latin	 letter	 “L”	 are	 used	 to	 represent	 the	 unit	 “liter”	 or	 its	 variations	 (e.g.,	 milliliter,	 microliter)	 in	 the	 text.	 For	 consistency,	 kindly	modify	 these
occurrences	so	that	only	one	format	is	used	throughout	the	article.
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